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SPECIFICATION 

[TITLE OF THE INVENTION] Flexible Tube for Endoscope and 
Manufacturing method for Flexible Tube 
[WHAT IS CLAIMED IS;] 

[ Claim 1 ] A flexible tube for an endoscope having an outer film/ 
a blade, and a flex, wherein the outer film is made from a 
thermoplastic elastomer in which the front end side thereof 
is made from a soft elastomer and the base end side is made 
from a hard elastomer, and the mixing ratio of the soft 
elastomer and hard elastomer near the boundary from the front 
end side to the base end side continuously changes, whereby 
a transition- portion which gradually changes from the soft 
elastomer to the hard elastomer is provided. 
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[Claim 2] A manufacturing method for a flexible tube for an 
endoscope, wherein, when a flexible tube for an endoscope is 
manufactured which has an outer film, a blade, and a flex, and 
in which the outer film is made from a thermoplastic elastomer, 
the front end side thereof is made from a soft elastomer, and 
the base end side is made from a hard elastomer, and the mixing 
ratio of the soft elastomer and hard elastomer near the boundary 
from the front end side to the base end side continuously 
changes to provide a transition portion which gradually changes 
from the soft elastomer to the hard elastomer, in a process 
for forming the outer film, a mixture of a plurality of 
elastomers which differ in hardness from each other is made 
by joining the elastomers having respective hardnesses from 
a plurality containers individually housed the elastomers into 
the same conveying path. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[Field of the Invention] 

The present invention relates to a flexible tube for an 
endoscope and a manufacturing method for a flexible tube by 
which insertion into a body cavity is made easier. 
[Prior Arts] 

Generally , an endoscope is comprised of a front end component 
having an insertion part for insertion into a body cavity which 
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is provided with an observation window, illumination window, 
air inlet, water inlet, and forceps inlet at the end face or 
the circumferential surface, and a flexible tube part 
comprising a bendable portion to be remotely manipulated by 
a manipulation part and a flexible tube protecting an optical 
fiber bundle, air, and water tube, and forceps channel 
installed-in, and further, a remote manipulating mechanism, 
and a manipulation part having an ocular part for observation 
of a desired portion. 

The flexible tube of the flexible tube part in this endoscope 
is comprised of, as shown in Fig. 4, in order from the inner 
side, flex 1 formed by spirally winding a band-shaped metal 
material, net-lilce woven blade 2 covering the outer 
circumference of the flex 1, and outer film 3 made from a 
thermoplastic elastomer having softness further covering on 
the outer circumference of the blade 2 in order to 
satisfactorily protect an optical fiber bundle. 

In a case where such an insertion part is inserted into a 
body cavity, in order to enable it to bend freely in accordance 
with the shape of the body cavity, it is required that the 
portion near the front end part has softness, and als9, in order 
to sufficiently transmit an inserting force for inserting the 
insertion part to the front end component, it is required that 
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the rear end part is relatively hard. 

As a prior-art flexible tube as mentioned above, a flexible 
tube in which the thickness, width, spacing pitch, and the 
number of wound layers of the material of the flex are changed 
is shown in Japanese Utility Model Publication No- Sho-56- 
34721, and a flexible tube in which at least one layer of the 
outer layer is changed in material in the axial direction is 
shown in Japanese Utility Model Publication No. Sho-60-38961 . 
However, in said Utility Model Publication No. Sho-60-38961 ,. 
as shown in Fig. 5, the flexible tube is formed so that the 
outer film 3 has equal thickness from the front end side B to 
the manipulation part side C on the basis of the center point 
A, however, the front end side B is formed from outer layer 
3a made from a single material, and in the manipulation part 
side C, inside the outer layer 3a continued from the front end 
side B, hard layer 3b made from a material which is different 
in hardness or elasticity from the outer layer 3a is formed 
to form a double-layer structure, whereby the soft elastomer 
and hard elastomer are combined together, and the manipulation 
part side C is made harder than the front end side B to provide 
change in flexibility. 

[Problems to be Solved by the Invention] 

Since a number of processes are required for manufacturing 
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a flexible tube having a flex made from various materials, and 
if a double-layer structure is provided as shown in Fig. 5, 
the outer diameter is inevitably increased, and the thickness 
is accordingly increased, this method is extremely impractical 
since insertability into a body cavity is not sufficient and 
the thickness of the outer film greatly changes at the point 
A. Furthermore, if the tube is bent at the point A, it is 
inevitable that a hard edge of the outer film is caused to exist . 
Therefore, durability of the flexible tube is lower than that 
of the other outer film portion. 

The present invention is made in view of the above problems, 
and the object thereof is to provide a flexible tube for an 
endoscope and a manufacturing method for a flexible tube for 
an endoscope, whereby the flexible tube can be easily 
manufactured, durability of the flexible tube is excellent, 
and insertability when inserting an endoscope into a body 
cavity is improved. 
[Means for Solving Themes] 

In this device, the outer film of the outer most layer of 
the flexible tube of an endoscope is formed from a thermoplastic 
elastomer, the front end side is formed from a soft elastomer, 
and the base end side is formed from a hard elastomer, the mixing 
ratio of the soft elastomer and hard elastomer near the boundary 
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between the front end side and base end side is continuously 
changed to form a transition portion which gradually changes 
from the soft elastomer to the hard elastomer. 

Also, in this manufacturing method, in a process for forming 
the outer film, a mixture of a plurality of elastomers which 
are different in hardness from each other is made by joining 
the elastomers with different hardnesses from a plurality 
containers individually housed the elastomers to the same 
conveying path. 
[Action] 

In this device, in a case where the inside of a body cavity 
is observed, if a flexible tube is inserted from the front end 
component side into the body cavity, and pushed-in further 
while the manipulation part side is externally held, since the 
front end side portion of the flexible tube is flexibly bent 
in accordance with the shape of the inside of the body cavity, 
and the manipulation part side of the flexible tube is 
relatively hard and difficult to bend, the pushing force can, 
without fail, be transmitted to the front end side to insert 
the flexible tube. 
[Preferred Embodiment] 

An embodiment of the invention shall be described with 
reference to Fig. 1 through Fig. 3. 
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Fig. 2 shows the entire external appearance of an endoscope, 
wherein endoscope 11 is comprised of manipulation part 12 and 
insertion part 13 to be inserted into a body cavity, and at 
the manipulation part 12, ocular part 14 for observation of 
a portion in the body cavity, bending manipulation knob 15 for 
bending the front end of the insertion part 13, air and water 
feed button 16,. suction button 17, and light guide cable 18 
for transmitting illumination from an unillustrated light 
source to the portion in the body cavity are provided. 

Also, the insertion part 13 is comprised of a flexible tube 
part having front end component 19, bendable portion 20 
connected to the front end component 19, and flexible tube 21 
in order from the front end side. Inside this flexible tube 
2 1 , an image transmitting optical fiber bundle , an illuminating 
optical fiber bundle, operation tool channel , and other members 
are installed although they are not illustrated. In order to 
protect them, the flexible tube 21 is comprised; as shown in 
Fig. 21, in order from the inner side, flex 22 formed by spirally 
winding a band-shaped metallic material, blade 2 3 formed by 
net-like weaving on the outer circumference of the flex 22, 
and outer film 24 made from a thermoplastic elastomer laminated 
on the outer circumference on the blade 23. In the outer film 
24 made from the thermoplastic elastomer, the front end. side 
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25 forms soft portion 2 6 made from a soft elastomer, and the 
manipulation part side 27 forms hard portion 28 made from a 
hard elastomer. Furthermore, at the transition portion 2 9 which 
is a point at which flexibility is changed between the soft 
portion 2 6 and hard portion 28, from the front end, the mixing 
ratio of the soft elastomer and hard elastomer is gradually 
changed, whereby the hardness is changed from the soft portion 

26 to the hard portion 28. As this method, for example, two 
containers into which soft and hard resins are respectively 
put are prepared, the two containers are joined to one path, 
a soft resin is first poured into the front end side of the 
outer circumference of the blade 23 of the flexible tube 21,. 
and the mixing ratio of the soft resin and hard resin is 
gradually changed to form a transition portion, and then the 
resin is poured into the manipulation part side. Also, about 
10 through 100mm is preferable as the length of the transition 
portion 29 for use as the insertion part of various endoscopes. 

Thus, the front end side is formed as the soft portion 2 6 
made from the soft elastomer, and the mixture of the hard 
elastomer is gradually increased in comparison with the soft 
elastomer, whereby the hard portion 2 8 is formed from the hard 
elastomer toward the manipulation part side. Therefore, when 
observing the inside of an body cavity, the flexible tube 21 
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of the insertion part 13 is inserted into the body cavity from 
the front end component 19 side, and furthermore, the 
manipulation part side 27 of the insertion part 13 is externally 
pushed-in, whereby the portion of the front end side 25 of the 
flexible tube 21 can be flexibly bent along the shape of the 
inside of the body cavity, and also, since the hardness 
gradually increases, and the manipulation part side 27 is 
relatively hard, without the occurrence of buckling, the 
external pushing-in force can be transmitted to the front end 
side of the flexible tube 21 without fail. 

Accordingly, in the invention, since the prior-art 
arrangements in that the flex is variously changed and the outer 
film is provided with double layers from the middle portion 
are not employed, an increase in the outer diameter is prevented, 
and also, since the flexible tube is arranged so that the 
hardness is gradually changed from the soft portion to the hard 
portion, sudden change in thickness is prevented, and therefore, 
durability as a flexible tube is excellent and insertability 
of the endoscope is improved without the existence of edges. 

In Fig. 3, at the outer circumferential surface of the base 
end part of the insertion part 13 to be connected to the 
manipulation part 12, in which the flexible tube 21, which 
includes built-in components and is comprised of the flex 22, 
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blade 23, and outer film 24 having the front end side 25 made 
from a soft elastomer and manipulation part side 27 made from 
a hard elastomer by gradually mixing the hard elastomer in order 
from the inner side as mentioned in the above embodiment, name 
30 of the type, for example, "GIFPIO" and other necessary 
matters can be indicated, 
[Effects of the Invention] 

Since the flexible tube for an endoscope of the invention 
is structured so that the front end side of the outer film is 
made softer than the manipulation part side, and gradually 
changed to make the manipulation part side hard, the pain of 
the examined person is reduced, and insertion can be made easier 
and the manipulation performance is improved, and also, since 
the outer film is formed of one layer , the manufacturing thereof 
is easy, and durability of the structure is excellent. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a sectional side view of the flexible -tube of the 
endoscope showing the embodiment of the invention. Fig. 2 is 
an external view of the endoscope of Fig. 1, Fig. 3 is an 
enlarged view showing the condition where the manipulation part 
is connected to the insertion part of the same endoscope. Fig. 
4 and Fig. 5 are sectional side views of the prior-art flexible 
tube. 
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1, 22 flex, 2, 23 blade, 3, 24 outer film, 

12 ...manipulation part, 21.. flexible tube, 

25 front end side, 26 soft portion made from a soft 

elastomer, 2 7 base end side (manipulation part side), 

28.... -.hard portion made from a hard elastomer, 
29 transition portion 
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